Abstract: This paper reviews the IMF DSA (Debt Sustainability Analysis) framework. We first examine the concept of debt sustainability, and argue that the evaluation exercise necessarily entails putting into question market expectations embodied in yield spreads. When the views of the analyst on the capacity of debt repayment differ from the ones reflected in market interest rate premiums, the use of market interest rates for assessing debt sustainability leads to an inconsistency that will in turn bias the assessment. We then show that IMF projections for assessing debt sustainability have been repeatedly biased, which may have contributed to distort the timing of sovereign debt restructurings and the consequent processes of renegotiation. We conclude with a discussion on how the existing DSA framework could be improved.
Introduction
By its very nature as a forward-looking exercise, debt sustainability analysis (DSA) implies forming expectations about the future performance of debtrepayment capacities. These, in turn, will depend on the actions and beliefs of economic agents. Ultimately, the task of the analyst, based on her preferred model for projecting the evolution of the economy under analysis, entails evaluating the quality of the anticipations of market participants. The practice of DSA does not go well with the assumption of rational expectations.
In a world where the efficient market hypothesis held strictly, DSA would serve no purpose, except perhaps to validate what all relevant actors already knew. The yield differentials between assets would incorporate accurate perceptions of the payments to be realized in the set of possible states of nature, and their actual probability of occurrence. With incomplete contracts, formally unconditional debt agreements may not necessarily be fulfilled as written in all states, but these "defaults" simply reflect the realization of random events whose likelihood has been accurately anticipated by agents, and priced accordingly. Full repayment with certainty is not what the parties actually contracted, but all will get what they bargained for. Debt sustainability in the economic sense applies whatever is the mass of "default" states. The analyst, who by assumption must share the beliefs of the players (since the right model coincides with that implicitly followed by economic actors), can only record the correctness of market expectations, as embodied in the contractual interest rate on the debt, which she will find appropriate given the contingencies involved. Thus, there would be no need for DSA, as market risk-premiums would be perfect indicators of the probabilities and magnitudes of debt repayment.
The fact that the IMF engages in DSA indicates that its beliefs may differ from market beliefs, and that, as a matter of fact, it does not trust the efficiency of debt markets. Recognizing the fallibility of market expectations has operational implications for the DSA exercises, which we will discuss in the next section. In brief, when market interest rates may reflect incorrect expectations, as judged by the analyst, the evaluation of debt sustainability may mean different things: i) estimating the "right" interest rate that would apply if all agents shared the analyst's model, and contingent repayments were calculated accordingly, which would provide a counterfactual to the observed market spreads; ii) estimating the interest rate that the analyst's model would consider appropriate given that the actual rate governs in fact the size of the obligations assumed by the debtor; iii) performing the previous exercise in case the analyst represents an agent who may contemplate participating in the debt market with substantial volumes of resources. Since these notions are clearly different, the practice, and the suggested interpretation of DSAs, should specify what is meant to be evaluated. Another important issue (which we do not address here) concerns the way in which a major international player like the IMF should respond when its evaluations differ considerably from those of the markets.
In any case, the quality of a DSA depends crucially on the macroeconomic projections used in forecasting the growth prospects of the economy and its responses to external conditions (including the relevant outlook of financial markets) and to policy measures. From this point of view, the performance of the IMF has shown significant weaknesses, especially for crisis economies. The problem seems twofold: in the evaluation of growth possibilities, and the analysis of policy alternatives (sometimes leading to advice or conditionality). In Section 3 we document that IMF forecasts for economies in distress have been often inaccurate. The IMF also appears to have ignored or downplayed the potential for destabilizing, and ultimately self-defeating effects of fiscal contraction in economies in deep recession or depression. Thus, in various instances, demands for "fiscal consolidation," have been associated with aggravated debt sustainability troubles.
The IMF is not like any other analyst or creditor. Its actions and pronouncements can also influence substantially the workings of sovereign lending markets. Its assessments are critical for determining whether a country will enter into a phase of debt restructuring. And the elements that govern the DSA framework influence the type of debt contracts that lenders and borrowers will adopt. Our review shows that there is much space for improvement, both in terms of incorporating economic theory that will lead to sounder assessments as well as fostering the adoption of contingent debt contracts that would improve sustainability. These issues are analyzed in Section 4.
Overall, our analysis shows that despite recent attempts for improving the IMF frameworks for DSA (IMF 2011 (IMF , 2013a , there are still serious deficiencies that should be addressed. The consequences of the existing flaws are generally delays in the recognition of the needs of public debt restructuring as well as the legitimation for IMF interventions consistent with the IMF lending framework that aggravate recessions, turning them into depressions, and that create large inter-creditor inequities.
Assessing Debt Sustainability under Heterogeneous Beliefs
We consider here in a very basic setup a situation where an analyst engages in an analysis of the debt sustainability of a country that has borrowed funds in the market, and has agreed to a contract promising a yield which may be above the risk-free interest rate, which is the opportunity cost of funds for the lenders, assumed to be risk-neutral. The analyst bases her evaluation on a forecast of repayment prospects which may, or may not, coincide with that of the market participants.
The Environment
The time horizon is two periods. In period t = 1, the representative agent of the debtor economy borrows an amount of resources d 1 and assumes a repayment obligation (1+r)d 1 in t = 2. In the last period, the economy receives an exogenous stochastic endowment y 2 with density function f(y 2 ). The budget constraint in t = 2 is
where c 2 is the level of consumption. The debt contract has no explicit contingency provision, but in some states of nature the agent may default. The value of terminal debt, d 2 , measures the magnitude of the haircut in the second period:
where D(y 2 ) is the default decision function and h is the proportion of debt that is not repaid in the default state. It is assumed that default will be triggered when full debt repayment would imply a level of consumption in the second period lower than a threshold c̅ , treated here as exogenously determined.
Hence, the default function D(y 2 ) is defined as 
The Interest Rate and the Default Probability
The true probability of default given an interest rate r is p(r), given by:
Under rational expectations, the borrowing rate r would be r E , satisfying the arbitrage condition:
where r f is the risk-free interest rate, and the default probability and the magnitude of the haircut in the case of default have been properly evaluated:
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Thus, the rational expectations r E is a fix-point of the mapping that transforms a postulated interest rate into an arbitraged yield, passing through the default probability compatible with the interest rate, using the actual distribution that will determine the repayment capacity of the debtor. Since the default probability depends positively on the interest rate, and viceversa, the potential for multiple equilibria would arise, as (for example) in Calvo (1988) or Miller and Zhang (2014) . That possibility may enhance the coordinating role of influential opinions, in order to act as a sort of "well-meaning" sunspot.
But in practice, different agents will generally estimate different default probabilities for a given interest rate, depending on their evaluation of the distribution of the future income of the debtor:
Assuming for the sake of the argument that prospective lenders have similar perceptions, the market interest rate r would reflect the beliefs of market participants and be given by r I :
The Meanings of Sustainability Analysis
Debt sustainability is an ambiguous concept. With formally unconditional contracts, it may be interpreted as requiring that the written obligation is paid wholly in all possible states of the world. This implies that the borrower issues riskless bonds, and the right interest rate should incorporate no default premium. If the market rate is higher than this level, a condition of full repayment with certainty would entail a "super sustainability," which should in principle be considered excessive since it validates a market bias in making provisions for irrelevant default scenarios. But riskless liabilities are not the only, or even the preferable forms of debt. With complete contracts, establishing sustainability would imply checking that, according to the analyst, the payments that the agreement has determined in each possible state of the world will be realized in fact, and that, when pricing the asset, the parties have appropriately contemplated the corresponding probabilities (cf. Bohn 1995) . When considering implicitly contingent contracts, the possibility of examining the chances of implementation of the promises that the parties have actually written does not arise. The interpretation of sustainability would shift to a correspondence between asset prices and the probabilistic repayment flows that are expected to be realized in the future (cf. Heymann 2009). The estimation of the repayment capacities that determine those flows must rely on conjectures which can well differ between observers (cf. Heymann 1996) . At any rate, the likelihood of incomplete fulfillment of formally unconditional contracts will depend on the interest rates that reflect market expectations. Thus, in assessing sustainability, the analyst would face establishing a contrast between her beliefs and those of the market actors. Consider now an economist who studies debt sustainability, and who does not participate in the market, or at least has no influence on market outcomes. One way for the analyst to approach the assessment of sustainability is to calculate the equilibrium interest rate (r A ) implicit in her perceived distribution of the future income of the debtor, and the corresponding default probability (p A (r A )):
In this exercise, the analyst would use as a benchmark her evaluation of the correct interest rate. If r A~r I , the analyst will perceive that the market interest rate is approximately right, and infer that market participants are estimating appropriately the likelihood of default. The analyst finds that economic actors are internalizing appropriately the risks involved in their actions: in this sense, sustainability holds, even if full repayment will not necessarily take place with probability one. On the contrary, if r A ≠r I , the analyst should conclude that market participants are wrong, and will be disappointed, either because lenders are taking inappropriate risks (r A > r I ) or the borrower is charged an excessive interest rate, which in turn makes the probability of default (as judged by the economist) higher than it should be (r
A different notion would correspond to an exercise where the analyst considers the probability of default estimated given the market interest rate, and the distribution of future incomes perceived by the economist:
It can be noted that the probability is predicated on a "wrong" market interest rate; if r A < r I , the analyst, now viewed as a (small) lender, would in principle be willing to lend at an interest rate above a reservation level r AI (with r A < r AI < r I ) that satisfies:
This discussion has shown that the appropriate interest rate will be different for different observers according to their beliefs. The way these heterogeneities are incorporated in the frameworks for assessing debt sustainability will have effects both on judgments and may also affect outcomes.
By using the market interest rate to assess sustainability, an analyst with different beliefs than the market would be using a price that corresponds (in her understanding) to a situation of disequilibrium. This will bias the analysis of debt sustainability, in a way that will tend to reproduce the assumed disequilibrium.
An Assessment of the IMF DSA Framework

Concepts and Definitions
As it was just discussed, a definition of sustainability which requires "highly likely" full servicing of debts which incorporate substantial provisions for default in the contractual terms themselves does not appear to be analytically appropriate. This issue is hardly recognized in the literature or in the IMF DSA framework. The IMF associates debt sustainability with full repayment; following this criterion, the DSA refers to scenarios where public debt is sustainable with different probabilities (typically defined as "high" or "low" probability).
1 The consequent policy approach to pursue sustainability has fiscal adjustment as the central element. IMF (2011) puts it clearly: "The fiscal policy stance can be regarded as unsustainable if, in the absence of adjustment, sooner or later the government would not be able to service its debt."
A more recent definition (IMF 2013) considers public debt as sustainable when "the primary balance needed to at least stabilize debt under both the 1 Definitions for sustainability generally adopted in the theoretical and empirical literature fall under this category. For example, Bohn (1998 Bohn ( , 2008 states that a sufficient condition for sustainability would be that the primary balance always reacts positively to lagged debt. Ghosh et al. (2013) define as a criterion that the public debt should be expected to converge to some finite proportion of GDP.
baseline and realistic shock scenarios is economically and politically feasible, such that the level of debt is consistent with an acceptable low rollover risk and with preserving potential growth at a satisfactory level." A sovereign which satisfies this condition would be unduly burdened with a non-zero "country risk" spread.
Elements
The two main analytical elements of a DSA are the indicators used to describe the state of the economy in the baseline period and the projections that intend to foresee how that state will evolve over time.
The models used for projections capture the understanding of the analyst of the economy under review given her theoretical standpoint, her interpretation of the available evidence, and possibly the "political" constraints that she faces given the sensitive nature of the exercise (cf. Rosnick and Weisbrot 2007) . The stage of projections is an essential phase of the DSA, as sustainability judgments will mostly depend on its outcome.
The IMF Performance
The IMF has tended to underestimate the risks of terminal debt troubles in countries in distress, and to recommend adjustments as if they could somehow restore solvency to already depressed economies, without contemplating the possibility of deviation-amplifying contractionary spirals (Krugman 2013; Jordà and Taylor 2013) . This has been a common pattern for different countries and in different times.
IMF (2002) reports that in the cases of Argentina, Brazil, and Lebanon, "projections were consistently over-optimistic: they persistently showed the debt ratio stabilizing after rising for 1 year, while in reality debt levels continued to mount. The large jumps in the debt ratio typically reflected sharp exchange rate depreciations, but there were biases toward overoptimism more generally as well."
More recently, IMF (2011) shows projections on the ratio of public debt over GDP for different scenarios for a set of countries that experienced a rapid increase in that indicator during the period 2007-2010: Greece, Iceland, Ireland, Italy, Portugal, Ukraine, the United Kingdom, and the United States.
2 The consultations were done from 2006 to 2008. Most projections are 5 or 6 years ahead, and they include a baseline scenario as well as an extreme scenario defined as "most extreme shock."
Once again, an ex-post examination shows that forecasts were substantially biased, even in the scenario considered as the most extreme. Table 1 shows the discrepancies between the projected and the actual public debt over GDP ratios. In all cases, the IMF underestimated the actual rise. The larger disparity occurs for Greece, where the ratio is underestimated by more than 100 percent for a horizon of 6 years in the baseline scenario, and 77 percent in the most extreme shock case.
In all cases, the IMF suggested fiscal consolidation as the means to restore debt sustainability. Not only did sustainability not improve according to the IMF definition, but also the economic situation got worse. Table 2 describes a set of key indicators of real economic conditions, namely cumulative GDP growth between the year of the consultation and the year of the projection, changes in unemployment and labor force participation over that period. The last column lists the years in which the country made a fiscal adjustment, defined as a period where the cyclically adjusted primary balance improves by at least 1.5% of potential GDP (Alesina and Ardagna 2010) . For the purpose of that calculation, potential GDP is defined as the estimate of the level of GDP that can be reached if the economy's resources are fully employed (IMF Fiscal Monitor).
The countries in the sample that performed better were the ones with a less contractionary fiscal policy. According to Alesina and Ardagna (2010) 's definition, countries that followed an expansionary fiscal policy can still fall under the classification of fiscal adjustment is the primary balance relative to potential GDP increased by more than 1.5 percent. That is, for instance, the case of the United States from 2011 to 2013 (see Table 3 for the series of primary balance relative to potential GDP). Figure 1 shows that the correlation between the IMF cumulative GDP forecast error and fiscal tightening (measured as the change in the cyclically adjusted primary balance) is negative for the countries in the sample for the period 2008-2013: countries with tighter fiscal policies experienced a comparatively worse performance relative to the IMF GDP forecasts (see also Krugman 2015) . Besides, the increases in the unemployment rate were the lowest in the countries that followed more expansionary fiscal policies. In contrast, the country that did worse was the one with the largest fiscal adjustment: Greece, where GDP fell by almost 30 percent and unemployment increased 19 percentage points. In recent years, IMF researchers have shown an increasing recognition of non-linear real activity responses to fiscal policies and, specifically, of the potentially large multipliers of fiscal contractions in already depressed economies, with the consequent danger of destabilizing effects (see Blanchard and Leigh 2013) .
Part of the problem with the IMF DSA performance is the choice of the metric for assessing success. The IMF focuses on the primary surplus instead of on the overall economic recovery -a broader concept which in turn conditions the longterm capacity of debt repayment.
3 But in many cases occasional improvements in primary fiscal results are not associated with economic recovery or long-term debt sustainability Konczal 2010, 2015) . The systematic over estimation of the capacity of repayment of countries in distress has much to do with the systematic overestimation of the speed of recovery. This feature is especially salient present in the case of the European economies that experienced severe debt difficulties. Figures 2-6 show the recursive IMF WEO GDP forecasts and actual GDP for Greece, Spain, Portugal, and Italy since 2007 up to date. There are large discrepancies between the forecasts and the reality. These discrepancies are not only concentrated at the beginning of the recession (which suggests that the crises did emerge as big surprises), but they systematically persist year after year, revision after revision. Table 3 4 Obtaining distributions of projections for each year and calculating risk metrics would improve DSAs (Consiglio and Zenios, 2015) . 
Implications of the IMF DSA
The problems present in debt sustainability assessments have important consequences for the economies in distress and the functioning of sovereign lending markets.
In this regard, exaggerated GDP forecasts lead to an underestimation of the need for debt restructuring. This tends to delay the initiation of restructuring processes that may be required for the economic recovery of the debtor -an issue that is receiving much attention in the recent debate on the framework for the resolution of sovereign debt overhangs (see Guzman et al. 2016) .
Besides, IMF bailouts associated with conditionalities which tend to worsen recessions not only hurt the debtor but also the creditors who face a decrease in the expected value of their claims. This effect is two-sided. There is the direct impact of the reduced generation of income of the debtor country. Apart from that, the IMF can only provide funding to countries whose debts are deemed sustainable.
5 If the IMF considers that debt is sustainable with high probability when it is not, it will be willing to lend into arrears, creating inter-creditor inequities -an issue that is aggravated by the de facto senior creditor status of the IMF (Brooks et al. 2015) .
The expectation of IMF interventions in the current framework could even increase the market interest rate, when total expected payments to the de facto junior creditors decrease as a result of the IMF intervention.
Elements for Improving DSA
The IMF DSA exercises can be improved in several dimensions One element relates to the notion of sustainability itself, by contemplating the undisputable fact that markets do incorporate the eventuality of incomplete repayment when negotiating contractual terms, that those terms influence the chances of future outcomes, and that the expectations of market participants may be wrong (without which the DSAs themselves would be irrelevant). Another aspect to consider would be that of the models used for projections; in this regard, it would matter especially to look closely at the potential operation of negative multipliers of demand-reducing interventions in stressed economies and to consider how debt relief may operate on the restoration of economic growth and repayment capacity itself.
There is also space for extending the consideration of contingent liabilities in the DSA exercises. Currently, the framework does contemplate the impacts of the government's provision of explicit or implicit guarantees to the financial system, liabilities that may be potentially large in the face of widespread bank insolvencies and which, by their nature, pass unnoticed in normal times. However, while financial bailouts aggravate fiscal troubles in the event of macroeconomic disruptions, other contingent liabilities like GDP bonds may operate as insurance mechanisms and help aligning incentives of debtors and creditors in promoting economic recoveries of distressed economies. The DSA framework may consider scenarios where such instruments are used and analyze conditions under which their acceptance (which has been historically low) could be enhanced for example, by a participation of multilaterals as market makers.
Conclusions
The DSA framework can lead to biases of two types. One, by taking country risk premiums as a datum not subject to question, it can provide an international validation to excessive borrowing costs and potential repayment difficulties for countries that the IMF would consider fundamentally solvent at the appropriate interest rate.
On the other side, the evaluation exercises for countries in distress can exacerbate the too little, too late feature that has been observed typically in sovereign debt restructuring (IMF 2014; Guzman and Stiglitz 2015; Guzman et al. 2016) . The main cause of this syndrome is the lack of frameworks for facilitating orderly resolutions of crises. But the IMF has also contributed to this deficiency: In various episodes the IMF has highly overestimated the prospects of economic recoveries of countries in distress, when a more realistic assessment would have led to an earlier recognition of the need for debt relief. Furthermore, the use of alternative economic models that take into account the relationship between debt reduction and economic growth would have reinforced the case for more timely restructurings. Instead, the IMF has generally insisted on fiscal consolidation as the right economic policy strategy for both restoring sustainability and fostering economic growth, an attitude that can be disputed on the basis of economic theory and relevant evidence (a substantial mass of it produced by the IMF Research Department itself; see Blanchard and Leigh (2013) , Eyraud and Weber (2013) , IMF (2013b) .
The DSA framework could be improved by adding transparency in the description of the models that are used for projections, which may lead to substantive discussions about those analytical instruments. The tension between the factual nature of sustainability assessments and their political sensitivity is no doubt a complicating element.
The IMF lending criteria influence the distribution of risks between debtors and creditors, and also among creditors. The conditionality associated with IMF operations with countries in distress may create large inter-creditor inequities: as noted, IMF programs have been generally associated with deeper downturns, and hence worse prospects for debt repayment for the other creditors that are in practice junior to the IMF. Better sustainability assessments that lead to better debt policies would also reduce the scope of these inequities.
